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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an FPD(fiat 
panel display) electron emitting device expandable to a 
layer area, having high brightness and excellent 
durability, without requiring a keeping high vacuum, and 
an image forming device. 

SOLUTION: This image forming device has an electron 
emitting device 10 with linear driving electrodes 12, 13 
arranged in a matrix form on the surface and back of a 
ferroelectric body 11 and a glass substrate 17 provided 
with a counter electrode 18 and a fluorescence layer 19. 
By applying a pulse voltage from a power supply 14 
between the driving electrodes 12, 13, polarization is 
reversed in the ferroelectric body 11 and electrons (e) 
are emitted. The electrons (e) accelerated by the 
voltage applied to the counter electrode 18 collide with 
the phosphor layer 19 and emit light. 
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:laims 



Dlaim(s)] 

21aim 1] The electron emission device characterized by having two or more drive electrodes by which opposite 
rrangement was carried out, and the power supply which impresses voltage this drive inter-electrode, making the front 
sar face of a ferroelectric and this ferroelectric carry out polarization reversal of the aforementioned ferroelectric by 
npressing voltage to the aforementioned drive inter-electrode from the aforementioned power supply, and making an 
lectron emit to it. 

31aim 2] The electron emission device according to claim 1 characterized by forming the electron emission section of 
le aforementioned ferroelectric in the shape of cuspis. 

Dlaim 3] The electron emission device according to claim 1 characterized by the thing of the aforementioned drive 
[ectrode for which the projected part is formed in one of opposite portions at least. 

"laim 4] Image display equipment characterized by having a claim 1, an electron emission device according to claim 2 
r 3, and the translucency substrate that have a counterelectrode and a fluorescent substance layer, and the fluorescent 
ibstance layer was made to counter the aforementioned ferroelectric, and has been arranged. 

^laim 5] Image display equipment according to claim 4 which makes the aforementioned counterelectrode the shape 
f toothing and is characterized by making heights counter the electron emission section of the aforementioned electron 
nission device. 

^laim 6] The electron-emission device characterized at least by to have the drive electrode of a couple and the 
sToelectric layer arranged so that the drive electrode of a couple may be straddled on the aforementioned insulating 
ibstrate arranged on an insulating substrate and this insulating substrate, and the power supply which impresses 
)ltage to the aforementioned drive inter-electrode, to carry out the polarization reversal of the aforementioned 
rroelectric layer by impressing voltage from the aforementioned power supply to the aforementioned drive inter- 
ectrode, and to make an electron emit. 

^laim 7] The electron emission device according to claim 6 characterized by having the granularity whose front face 
"the aforementioned ferroelectric layer is 0.05-10 micrometers. 

;iaim 8] The electron emission device according to claim 6 characterized by split-face-izing the front face of the 
brementioned insulating substrate. 

^laim 9] The electron emission device according to claim 6 or 7 characterized by being on the front face of the 
brementioned insulating substrate, having formed the aforementioned drive inter-electrode in the crevice, and the 
brementioned ferroelectric layer having entered this crevice. 

:iaim 10] The electron emission device according to claim 9 characterized by the edge of the aforementioned drive 
sctrode having projected on the crevice of the aforementioned insulating substrate. 

laim 11] Image display equipment characterized by having a claim 6, a claim 7, a claim 8, an electron emission 
vice according to claim 9 or 1 0, and the translucency substrate that have a counterelectrode and a fluorescent 
bstance layer, and the fluorescent substance layer was made to counter the aforementioned ferroelectric layer, and 
s been arranged. 
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)ET AILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

The technical field to which invention belongs] this invention relates to the image display equipment incorporating an 
Lectron emission device and image display equipment, the electron emission device used as a very small electron 
Durce of FPD (Flat Panel Dispaly) in detail, and this device. 
)002] 

Description of the Prior Art] As image display equipment put in practical use now, CRT (Cathode Ray Tube) and 
CD (Liquid Crystal Dispiay) are main things. Although it has the greatest advantage that visibility of CRT is good, it 
as the fault of large capacity and a large weight. LCD is FPD which canceled the aforementioned fault of CRT, and is 
i use in a portable equipment. As FPD, development of PDP (Plasma Display Panel) and FED (Field Emission 
display) is furthered in recent years. Although each FPD has a thin shape and a lightweight advantage, it becomes and 
uality of image is [ CRT ] inferior. Among these, FED is expected as FPD which can realize high definition, in order 
) collide, to make the electron emitted from the electron source (cathode) emit light to a fluorescent substance and to 
isplay a picture by the same principle as CRT. 

)003] Conventionally, the main things of the reference published as FED are as follows. 

.) FED which it collides [ FED ] and makes the fluorescent substance which applied to the anode plate the electron 
nitted by impressing high electric field to field emission display (FED), a display and imaging **1997, and a 
31.5,143 -149-page needlelike electrode (Spindt) emit light is indicated. In this FED, it is necessary to install cathode 
ito the high vacuum of 10 to 9 or more Torrs, and sealing is very difficult so that electric discharge may not arise 
•ound cathode, even if it impresses high electric field. Moreover, although it is necessary to raise current density for 
>rming high brightness, now, the temperature rise at the nose of cam of cathode becomes intense, evaporation of 
ithode is caused and a life becomes short. 

1004] (2) Prepare the PdO film which has a slit on the drive electrode of the couple of the planar structure, an electron 
made to emit to a special edition flat-panel display, the 4 sections FED and NIKECEIELECTRONICS, 1997 and 5.5, 
id 1 1 1 -1 15-page drawing 3 from a slit, and FED made to collide and emit light to the fluorescent substance on a 
)unterelectrode is shown. In this FED, if efficiency is bad and is enlarged by about 1% of the electron into which the 
ectron which reaches a counterelectrode flows a slit, power consumption will increase. 

•005] Moreover, aluminum electrode, Si thin film, and an amorphous silicon Ox film are formed in layers on a glass 
Lbstrate, and FED which prepared Pt electrode in the best layer is shown in drawing 4 . An electron excels Pt 
ectrode, and collides and emits light to a fluorescent substance, and this FED has electronic use efficiency as high as . 
)%. However, densification has stopped at it being difficult and a prototype having been built as an electron source. 
006] (3) The spacing or the side of JP,5-89786,A cathode is filled up with a dielectric, and FED which covered 
.thode with electron emission material is indicated further. It is necessary to prevent degradation of cathode and is the 
ire technology by the electron emission type from cathode. 

007] Above, in short, by FED developed until now, in order to use a silicon substrate, large-area-izing did not need to 
: difficult, brightness with them did not need to be obtained, the degree of vacuum needed to be raised for endurance 
servation of an electrode, and the enveloping layer needed to be prepared. [ there are few electronic burst sizes and 
fficient] 
008] 

he purpose, summary, and effect] of invention Then, large-area-izing is possible for the purpose of this invention, 
.d its brightness is high, it is excellent in endurance, and is to offer an electron emission device and image display 
uipment without the need of maintaining a high vacuum. 
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0009] In order to attain the above purpose, the electron emission device concerning this invention is equipped with 
vvo or more drive electrodes by which opposite arrangement was carried out, and the power supply which impresses 
oltage this drive inter-electrode, makes the front rear face of a ferroelectric and this ferroelectric carry out polarization 
sversal of the ferroelectric by impressing voltage to drive inter-electrode from a power supply, and it was made to 
lake an electron emit to it. 

3010] Furthermore, the electron emission device concerning this invention is equipped with the drive electrode of a 
ouple and the ferroelectric layer arranged so that the drive electrode of a couple may be straddled on the 
forementioned insulating substrate arranged on an insulating substrate and this insulating substrate, and the power 
apply which impresses voltage to drive inter-electrode, and carries out polarization reversal of the ferroelectric layer 
y impressing voltage to drive inter-electrode from a power supply, and it was made make an electron emit at least. ■ 
301 1] In this invention, in order to emit an electron by polarization reversal of a ferroelectric, the amount of electron 
mission is large and the image display in high brightness of it becomes possible. And theoretically, there is almost no 
egradation of the electrode by electronic discharge, and even if it is high brightness, it can attain a high life. Moreover, 
[though electronic discharge is efficient therefore, driver voltage is low, ends and has an advantage also with few 
onsumption electrodes. 

3012] Moreover, in this invention, since the ferroelectric is used, if it carries out with the ceramic manufacturing 
schnology which progressed greatly in recent years, the sintered compact of a large area can be manufactured cheaply 
ad it will become possible to produce FPD of request size. Furthermore, it is not necessary to close the electron 
mission device concerning this invention to a high vacuum, it is good with comparatively easy vacuum seal 
imposition and closure composition, and the cost cut of FPD and the formation of extensive area are possible for it. 
)013] Moreover, the image display equipment concerning this invention combines the aforementioned electron 
mission device and a translucency substrate, it has a counterelectrode and a fluorescent substance layer, and this 
anslucency substrate counters a ferroelectric or a ferroelectric layer, and a fluorescent substance layer is arranged. 
)014] 

embodiments of the Invention] Hereafter, the operation gestalt of the electron emission device concerning this 
Lvention and image display equipment is explained with reference to an accompanying drawing. 
)015] (Refer to the 1st operation gestalt, drawing 1 , and drawing 2 ) Drawing 1 and drawing 2 show the important 
action of the 1st operation gestalt. This image display equipment consists of an electron emission device 10 and a 
isplay substrate 17 which has a translucency. The electron emission device 10 consists of a ferroelectric 1 1, drive 
ectrodes 12 and 13 of the shape of a line arranged by crossing the front rear face in the shape of a matrix, and this 
rive electrode 12 and the power supply 14 which impresses pulse-like voltage among 13. The display substrate 17 
insists of translucency material, such as glass, and the counterelectrode 18 and the fluorescent substance layer 19 are 
>rmed in the field of one of these on the whole surface. This display substrate 17 makes the fluorescent substance 
yer 19 counter a ferroelectric 11, holds a predetermined interval, and is arranged in parallel. 
>016] In the image display equipment which consists of the above composition, if a pulse voltage is impressed 
stween the drive electrode 12 and 13 from a power supply 14, the polarization reversal shown in a ferroelectric 1 1 by 
rrow a and a* will arise, and Electron e will be emitted from outcrop part 1 la of a ferroelectric 1 1 by the rebounding 
agnetic field accompanying this. It is accelerated on the voltage impressed to a counterelectrode 18, and the emitted 
ectron e collides and emits light in the fluorescent substance layer 19. Drawing 1 and drawing 2 are illustrated per 1 
xel. A gradation display is possible by adjusting a driver voltage value or driving pulse width of face. Furthermore, a 
.11 color display is possible by arranging the material which emits light in red, green, and blue as a fluorescent 
Lbstance layer 19. 

017] In the former, degradation of the electrode accompanying electronic discharge had become a problem. However, 
this electron emission device 10, in order to emit from surface outcrop part 1 la of a ferroelectric 1 1 rather than to 
nit a direct electron from the drive electrodes 12 and 13, degradation of electrodes 12 and 13 is hardly produced and 
i electron is efficiently emitted to the voltage to impress. Moreover, if it carries out with the present manufacturing 
shnology, a ferroelectric 1 1 can manufacture the thing of extensive area and can be set to FPD of a big screen. 
.018] Moreover, in this image display equipment, it is made into the vacuum of 10-5Torr between the electron 
aission device 10 and the display substrate 17, and it is enclosed by the vacuum sealant which is not illustrated, 
irtheimore, the closure / mould material which is not illustrated are also enclosed. La addition, a material usable as 
eh part material is explained collectively below. 

019] (Refer to the 2nd operation gestalt, drawing 3 , and drawing 4 ) Drawing 3 and drawing 4 show the important 
ction of the 2nd operation gestalt Fundamentally, this image display equipment consists of the same composition as 
3 aforementioned 1st operation gestalt, a_d gives the same sign to the same member. Cuspis-like salient 1 lb was 
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ormed in the electron emission portion of the ferroelectric 1 1 of the electron emission device 10 in this image display 
quipment. By impressing a pulse voltage between the drive electrode 12 and 13, polarization reversal of Arrow a and 
ae direction of a' arises in a ferroelectric 1 1, electric field concentrate on cuspis-like salient 1 lb, and Electron e is 
mitted. Electron emission efficiency improves rather than a flat field because electric field concentrate on cuspis-like 
alient lib. This can obtain the same amount of electron emission by low energy (low battery), and can make power 
onsumption small. 

3020] (Refer to the 3rd operation gestalt, drawing 5 , and drawing 6 ) Drawing 5 and drawing 6 show the important 
action of the 3rd operation gestalt. Fundamentally, this image display equipment consists of the same composition as 
le aforementioned 1st operation gestalt, and gives the same sign to the same member. In this image display equipment, 
le drive electrode 12 of the electron emission device 10 was embedded near the front face of a ferroelectric 11, and 
rejected part 13a was formed in the portion which counters the drive electrode 13 with the drive electrode 12. 
)021] By forming projected part 13a, the field strength of the portion which causes polarization reversal goes up 
)cally, and electron emission efficiency improves. Therefore, it has the advantage which can set up driver voltage low. 
l addition, you may form a projected part in the portion which counters the drive electrode 12 with the drive electrode 
3. 

)022] (Refer to the 4th operation gestalt, drawing 7 , and drawing 8 ) Drawing 7 and drawing 8 show the important 
action of the 4th operation gestalt. Fundamentally, this image display equipment consists of the same composition as 
ie aforementioned 1st operation gestalt, and gives the same sign to the same member. Heights 18a and crevice 18b 
ere formed in the counterelectrode 18 in the shape of a matrix, and heights 18a was made to counter electron emission 
action 11a of the electron emission device 10 in this image display equipment. 

>023] While more emission electron can be incorporated to heights 18a and luminous efficiency improves by making 
sights 18a of a counterelectrode 18 counter electron emission section 1 la, it has the advantage whose contrast of a 
ght-emitting part and the other portion improves. 

>024] (Refer to the 5th operation gestalt, drawing 9 , and drawing 10 ) Drawing 9 and drawing 10 show the important 
action of the 5th operation gestalt. This image display equipment consists of an electron emission device 20 and a 
splay substrate 17. The display substrate 17 is the same as the aforementioned 1st operation gestalt. 
025] The electron emission device 20 consists of the insulating substrate 21, drive electrodes 22 and 23 of every a 
>uple arranged on the front face, a ferroelectric layer 24 arranged so that the drive electrodes 22 and 23 of a couple 
ay be straddled on an insulating substrate 21, and the drive electrode 22 and the power supply 25 which impresses 
ilse-like voltage among 23. The drive electrodes 22 and 23 are made into the shape of a ctenidium. Moreover, as for 
e front face of the ferroelectric layer 24, let the difference of elevation on the average be about 2 -micrometer split 
ce. 

026] In the image display equipment which consists of the above composition, if a pulse voltage is impressed to the 
ive electrodes 22 and 23 from a power supply 25, the polarization reversal shown by Arrow a and a' will arise in the 
rroelectric layer 24, and Electron e will be emitted to it from a split face. Also in a **** 5 operation gestalt, the 
splay of the high brightness in a low battery is possible, and it can be referred to as FPD of a big screen. Moreover, 
ice it is an electron emission type from the ferroelectric layer 24, there is almost no degradation of the drive 
tetrodes 22 and 23, and its degree of vacuum is also good at about 10 to 5 Torrs. 

027] About the surface roughness of the ferroelectric layer 24, the range of 0.05-10 micrometers is suitable, and it is 
1-0.5 micrometers preferably. When it does not split-face-ize or the grade of split-face-izing is small, there is a 
ssibility of leak of current occurring and spoiling the life of electrodes 22 and 23 before electric discharge. On the 
ler hand, if the grade of split-face-izing is large and driver voltage will not be set up highly, the fault which does not 
mlt in electron emission will be produced. 

328] (Refer to the 6th operation gestalt, drawing 1 1 , and drawing 12 ) Drawing 1 1 and drawing 12 show the 
portant section of the 6th operation gestalt. Fundamentally, this image display equipment consists of the same 
mposition as the aforementioned 5th operation gestalt, and gives the same sign to the same member. In this image 
;play equipment, the front face of the insulating substrate 2 1 of the electron emission device 20 was made into the 
)thing-like split face. Therefore, the drive electrodes 22 and 23 and the ferroelectric layer 24 which are formed on a 
DStrate 21 also serve as the shape of irregularity along the front face of a substrate 21. 0.05-10 micrometers is suitable 
* the surface roughness of the ferroelectric layer 24. The principle of electronic discharge is the same as that of the 
i operation gestalt. In addition, the drive electrode 23 may have the configuration of the shape of a ctenidium shown 
drawing 10 . 

)29] (Refer to the 7th operation gestalt and drawing 13 ) Drawing 13 shows the important section of the 7th 

oration gestalt. Fundamentally, this image display equipment consists of the same composition as the 5th operation , 
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;estalt, and gives the same sign to the same member. In this image display equipment, it is on the front face of the 
asulating substrate 21 of the electron emission device 20, crevice 21a was formed among the drive electrodes 22 and 
.3, and the ferroelectric layer 24 has entered into this crevice 21a. The surface roughness of the ferroelectric layer 24 is 
bout 1.5 micrometers, and should just be within the limits of 0.05-10 micrometers. 

0030] In this discharge device 20, it is also filling up crevice 21a with the ferroelectric layer 24, and the amount of 
olarization itself increases, and the amount of polarization reversal becomes large, as a result the amount of electron 
mission increases, and brightness improves. 

303 1] (Refer to the 8th operation form and drawing 14 ) Drawing 14 shows the important section of the 8th operation 
3im. Fundamentally, this image display equipment consists of the same composition as the 7th operation form, and 
ives the same sign to the same member. The edge of the drive electrodes 22 and 23 was made to project on crevice 
la of the insulating substrate 21 in this image display equipment. By adopting such composition, the field strength of 
le electron emission section goes up, and electron emission efficiency improves, as a result brightness improves. In 
lis electron emission device 20, although the surface roughness of the ferroelectric layer 24 is about 0.6 micrometers, 
ou may be more than.it or the following surface roughness. 

)032] (Example of ferroelectric material) It is as follows when the material which can be used as the aforementioned 
jrroelectric 1 1 and a dielectric layer 24 is illustrated. . 

)033] Crystal (Si02), a Rochell salt (NaKC4H406.4H20), An ethylene diamine tartrate (C6H14N 206), a potassium 
rtrate (K2C4H406.1/2H20), The 2nd ammonium phosphate (NH4H2P04), titanium acid calcium (CaTi03), 
itanium acid barium (BaTi03), titanium acid zirconic-acid run TANIUMU **** (03) (Pb, La) (Zr, Ti), A sodium 
ingstate (NaxW03), niobic-acid barium sodium (Ba2NaNb 5015), Niobic-acid potassium lead (Pb2KNb 5015), a 
thium niobate (LiNb03), A lithium tantalate (LiTa03), chloric-acid soda (NaC 103), A tourmaline, a sphalerite 
iiS), lithium sulfate (LiS04H20), A meta-gallium acid lithium (LiGa02), an iodine acid lithium (LiI03), A RYUU 
:id glycine (TGS), a germanium acid bismuth (Bil2GeO20), A germanium acid lithium (LiGe03), titanium acid 
irium germanium (Ba2germanium2Ti08), A wurtzite (BeO), a zinc oxide (ZnO), a cadmium sulfate (CdS), A 
idmium selenide (CdSe), nitriding AJRUMRJMU (A1N), titanium acid barium (BaTi03), titanium acid zirconic-acid 
ad (PbTi03 and PbZr03), titanium **** (PbTi03), niobic-acid barium **** (Ba-Pb) (Nb 206). 
034] (Electrode material) The following material can be mentioned as the aforementioned drive electrodes 12, 13, 22, 
id 23. Silver, palladium, platinum, aluminum, copper, nickel, chromium, gold, tin, carbon (diamond), a graphite, iron, 
JS, ITO, etc. Moreover, what also has the aforementioned counterelectrode 18 the same as the aforementioned drive 
sctrode material can be used. 

035] (Substrate material) It is as follows when the material which can be used as the aforementioned insulating 
bstrate 21 is illustrated. 

036] Ceramics: An aluminum oxide, a magnesium oxide, a zirconium oxide, oxidization silicon, a silicon carbide, 
anium oxide, a silicon nitride, a titanium nitride, a titanium carbide, a potassium-oxide-aluminum oxide, calcium- 
ide-oxidization silicon, etc. 

037] Glass: They are Si, Se, Te, As, etc. as an element textile glass yarn, as a hydrogen bond textile glass yam — 
3 03 and H3 - P04, Si02, and B-2s 02 and P2 - OS, Ge02, and As203 grade As an oxide textile glass yam, they 
3 Sb03, Bi 203 3 P203, V205, Sb205, As203, S03, and Zr02 grade. As a fluoride textile glass yarn, it is BeF2 
ide. As a chloride textile glass yam, it is ZnC12 grade. As a sulfide-glass system, they are GeS2 and As2S3 grade. 
; a sulfate system textile glass yarn, they are K2C03andH20, Ti2S04, an alum, etc. As a silica-glass system, it is 
32 grade. As a silicic acid alkali textile glass yam, it is Na2 0-CaO-Si02 grade. In addition, lead glass, barium glass, 
rosilicate glass, etc. 

)38] (Fluorescence material) The following material can be mentioned as the aforementioned fluorescent substance 
'er 19. 

102 S:Eu, ZnS:TbF3, ZnS:PrF3, ZnS:DyF3, ZnS:TmF3, CaS:Eu, SrS:Ce, SrS:CeC13, SrS:Ce, K, Eu, etc. 

)39] (Charge of a vacuum sealant) It is as follows when the material which can be used as a vacuum sealant of an 

=ctron emission portion is illustrated. 

)40] Glass: They are Si, Se, Te, As, etc. as an element textile glass yam. as a hydrogen bond textile glass yam — 
»03 and H3 - P04, Si02, and B-2s 02 and P2 - 05, Ge02, and As203< grade As an oxide textile glass yam, they 
= Sb03, Bi 203, P203, V205, Sb205, As203, S03, and Zr02 grade. As a fluoride textile glass yam, it is BeF2 
ide. As a chloride textile glass yarn, it is ZnC12 grade. As a sulfide-glass system, they are GeS2 and As2S3 grade, 
a sulfate system textile glass yam, they are K2C03 and H20, TiS04, an alum, etc. As a silica-glass system, it is 
)2 grade. As a silicic acid alkali textile glass yam, it is Na2 0-CaO-Si02 grade. In addition, lead glass, barium glass, 
:osilicate glass, etc. 
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0041] A ceramic, metal : SARAS ORUZ A (ZnSb, high-melting point solder) :#1 43 , #186, #246, #297 grade. 
0042] metal: -- Ti, TiH2 5 Zr (or alloy of these, and nickel, Cu and Ag), ZrH4, Mo-Mn, Mo-Mn-Ti, Mo-Si02. Mo- 
4n02-Ti02, Mo-Mn02-Ti02, Mo03-Mn02-Ti02-Si02, Mo-Fe, W-Fe, W, W-A 1203, and W-A1203- Si02, Mo 
lo-A 1203, W-Nb, etc. 

D043] (Closure / mould material) It is as follows when the material which can be used as closure / mould material of 
nage display equipment is illustrated. 

3044] A saturated-polyester resin, polyamide resin, acrylic resin, polyvinyl butyral resin, An ethylene-vinyl acetate 
^sin, an ion bridge formation olefine copolymer (ionomer), A styrene-butadiene block copolymer, polyacetal resin, 
olycarbonate resin, A vinyl chloride vinyl acetate copolymer, a cellulose-ester resin, polyimide resin, A styrol resin, 
q epoxy resin, a urethane resin, a Nylon, silicone resin, It is independent, or phenol resin, melamine resin, a xylene 
isin, an ARUKI kid resin, heat-curing acrylic resin, a polyvinyl-carbazole resin, a polyvinyl pyrene resin, a polyvinyl 
athracene resin, a PORIBINI roll resin, etc. can be combined and used. 

)045] In addition, the mixture of engineer plastics, such as a liquid crystal polymer, a plastic stake, and a powder and a 
hisker is sufficient. A bakelite fluororesin, a glass epoxy resin, etc. are sufficient. In addition, the composite material 
hich made these the base is sufficient because of the improvement in on the strength. 

)046] (Formation of a ferroelectric) The aforementioned ferroelectric 1 1 and the ferroelectric layer 24 can be formed 
y various methods, such as the sputtering method, a sol-gel method, and print processes. ■ 

)047] The sputtering system for forming the ferroelectric 1 1 of the 1st operation gestalt in drawing 15 is shown. This 
mttering system attaches a target 52 in RF electrode 51 prepared in the chamber 50, counters a target 52, forms a 
ibstrate 30, and makes the particle emitted by the plasma state from a target 52 form on a substrate 30. a power supply 
ith an argon chemical cylinder and 54, and 55 — for a vacuum gage and 58, as for an oil diffusion pump and 60, an oil 
;aled rotary pump and 59 are [ a power meter and 56 / a matching box and 57 / a liquid nitrogen trap and 61 ] the 
eissler tubes [ possible / a sign 53 / DC-bias impression ] 
•048] The spatter conditions are as follows, 
matter gas pressure: 70Torr (argon gas) 

ibstrate temperature: 500-700 degrees C (580 degrees C is the optimal) 

rget rotational frequency: ~ 30rpm spatter voltage: — 5kV (frequency : 13.56MHz) 

•atter current: — 6 W/cm2D C tbias voltage: — 0.1 kV/cm [0049] The process for forming the dielectric 1 1 of the 2nd 
>eration form in drawing 16 is shown. This manufacturing process is using the slurry applying method. First, rotation 
dverization of the raw material powder is carried out with a ball mill for 12 hours, and temporary quenching of the 
w material powder is carried out at 700-800 degrees C for 6 hours. Next, a ball mill is rotated for 8 hours and choke 
ushing of the raw material is carried out, and polyvinyl butyral resin is added as a binder and it considers as a slurry 
Dating liquid). This slurry is applied on a substrate using a coating machine (refer to drawing 17 ). Next, the applied 
irry is heated at 800 degrees C for 6 hours, and a binder is dispersed. Finally, at 1 150 degrees C, it heats for 10 hours 
d calcinates. 

D50] It applies a slurry 74 on a work 73 through a mask 72, drawing 17 showing an example of a coating machine 
d adjusting a coverage with a doctor blade 71 . A mask 72 has much opening 72a, as shown in drawing 18 , and a 
irry 74 is applied to such opening 72a. 

351] The process for forming the ferroelectric layer 24 of the 5th operation form in drawing 19 is shown. This 
inufacturing process is based on a sol-gel method. First, lead ethoxide, zirconium butoxide, and titanium butoxide are 
xed at a rate of 2:1:1, and homogeneous mixed liquor is produced. By the coater (for example, coating machine 
)wn in drawing 17 ), this mixed liquor is applied on a substrate, and hydrolyzes and carries out dehydration 
idensation, and a gel film (the shape of jelly) is formed. Next, coating liquid is dried, a solvent is removed and a 
rous gel film is formed, and further, it heats at 800 degrees C for 7 hours, and considers as a ferroelectric layer. 
)52] (others — form of operation) in addition, the electron emission device and image display equipment concerning 
3 invention are not limited to the various aforementioned operation forms, within the limits of the summary, can be 
led variously and can be changed For example, it is good also as image display equipment combining other electron 
ission devices 10 and 20 which show the display substrate 17 shown in drawing 7 to drawing 1 , drawing 3 , 
wing 5 , etc. 
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ASCRIPTION OF DRAWINGS 
3rief Description of the Drawings] 

Drawing 1] The cross section showing the important section of the image display equipment which is the 1st operation 
estalt of this invention. 

Drawing 2] The plan of an electron emission device shown in drawing 1 . 

Drawing 3 ] The cross section showing the important section of the image display equipment which is the 2nd 
peration gestalt of this invention. 

Drawing 4] The plan of an electron emission device shown in drawing 3 . 

Drawing 5} The cross section showing the important section of the image display equipment which is the '3rd 
aeration gestalt of this invention. 

Drawing 6] The plan of an electron emission device shown in drawing 5 . 

Drawing 7 ] The cross section showing the important section of the image display equipment which is the 4th operation 
estalt of this invention. 

)rawing 8] The plan of an electron emission device shown in drawing 7 . 

)rawing 9 ] The cross section showing the important section of the image display equipment which is the 5th operation 
estalt of this invention. 

towing 10] The plan of an electron emission device shown in drawing 9 . 

towing 11] The cross section showing the important section of the image display equipment which is the 6th 
>eration gestalt of this invention. 

towing 12] The plan of an electron emission device shown in drawing 1 1 . 

towing 13 ] The cross section showing the important section of the image display equipment which is the 7th 
jeration gestalt of this invention. 

'rawing 14] The cross section showing the important section of the image display equipment which is the octavus 
eration gestalt of this invention. 

Tawing 15] The outline block diagram showing the sputtering system which forms a ferroelectric. 

rawing 16] The chart view showing the process of the slurry applying method which forms a ferroelectric layer. 

rawing 17 ] The outline block diagram of the coating machine used with the slurry applying method and a sol-gel 

Jthod. 

rawing 18] The plan showing the mask used by the aforementioned coating machine. 

rawing 1 9] The chart view showing the process of the sol-gel method which forms a ferroelectric layer. 

escription of Notations] 

20 ~ Electron emission device 

24 — Ferroelectric (layer) 

, 13, 22, 23 — Drive electrode 

25 — Power supply 

— Translucency substrate 

— Counterelectrode 

— Fluorescent substance layer 
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